INTRODUCTION {#sec1-1}
============

The use of complementary and alternative medicine (CAM) is increasing rapidly, exceeding prevalence of 53% among those aged 50 years and above in a joint survey by American Association of Retired People (AARP) and National Center for Complementary and Alternative Medicine (NCCAM).\[[@ref1]\] Due to natural ageing processes, elderly populations are more susceptible to chronic health conditions. CAM has caught the attention of many older adults and their caregivers as CAM often offers gentler and safer approaches to addressing common health conditions suffered by elderly.\[[@ref2]\] A survey on community-dwelling older adults in Minnesota indicated that 62.7% of the respondents had used at least one CAM modalities.\[[@ref3]\] Nearly 88% of older Americans were reported to be using CAM in an analysis of Health and Retirement Study.\[[@ref4]\] With the ageing of the Baby-Boom population and increased life expectancy, the prevalence of CAM usage among the older population is somewhat expected to be increased.\[[@ref5]\] CAM, as defined by NCCAM, is a group of diverse medical and health care systems, practices and products that are not generally considered part of conventional medicine. CAM includes such products and practices as herbal or dietary.\[[@ref1]\] Older adults use CAM for various reasons, including lower costs, the search for more effective therapies, improving the quality of life and for pain relief.\[[@ref5]\] Although pharmacologic treatments are used either for symptomatic relief or to slow the progress of the disease, these are not without adverse side-effects and are sometimes even hard to tolerate. Many older adults have turn to CAM therapies for treating their conditions, as they believe that CAM therapies are generally more "natural" and safer than conventional medicine and provide greater relief of symptoms and CAM being consistent with their beliefs and philosophical orientation toward health and illness as well.\[[@ref6][@ref7]\] CAM plays a substantial role in the health promotion, treatment and prevention of diseases and frailties in elderly people, which encompasses the wholesome approach of handling ageing and its effect as well.

OSTEOARTHRITIS {#sec1-2}
==============

Elderly population who constantly battle with their musculoskeletal conditions, such as joint pain and osteoarthritis seek CAM therapies to improve their conditions. Osteoarthritis is the most common form of arthritis and is one of the leading causes of impaired mobility in elderly patients; affecting 80% of people aged 65 years or older.\[[@ref8][@ref9]\] The joint most commonly affected is the knee.\[[@ref9]\] There are strong evidences that some CAM modalities are effective in treating osteoarthritis, namely glucosamine sulfate and acupuncture, the latter being a classical Chinese practice of inserting needles into specific points of the body to the body\'s flow of energy to balance the endocrine system.\[[@ref10]\] Several studies that compared standard care plus acupuncture with standard care alone manifested that patients with knee osteoarthritis receiving treatments supplemented with acupuncture seemed to experience clinical improvements in pain relief and mobility.\[[@ref5][@ref9]\] Similar results were shown in a randomized controlled trial (RCT) comparing true acupuncture and sham acupuncture therapies.\[[@ref11]\] One study also found that pain reduction in the acupuncture group is significantly greater than the drug treatment (diclofenac) group.\[[@ref10]\] Hence, acupuncture can be considered a viable adjunctive therapy for symptoms of knee osteoarthritis.

Besides that Little *et al*. published a review article on the use of CAM in musculoskeletal condition and strongly suggested that the nutritional supplements glucosamine and S-adenosyl methionine are effective for greatly reducing pain in osteoarthritis patient.\[[@ref12]\] A systematic review of glucosamine therapy for osteoarthritis by the Cochrane Collaboration reported that 1500 mg daily of glucosamine will likely be helpful for reducing pain and improving physical function.\[[@ref12]\] The herbal therapy, which appears to be effective as treatment for osteoarthritis, is avocado-soybean unsaponifiables (ASU). ASU was found to be significantly better than placebo groups for pain relief and improving physical function, thus providing long-term symptomatic relief, particularly for people with chronic but stable osteoarthritis of the hip. Use of ASU daily also helps reduce the intake of non-steroidal anti-inflammatory drugs.\[[@ref12]\] Cameron and Chrubasik in 2013 published a review in which they analyzed seven RCTs of herbal interventions used topically for musculoskeletal complaints, mainly osteoarthritis.\[[@ref13]\] In terms of effectiveness of therapies, the quality and quantity of included trials are unsatisfactory. The analysis reported Arnica gel to have same efficacy as any gel with a non-steroidal anti-inflammatory constituent but offer no better adverse event profile.\[[@ref13]\] Likewise Comfrey extract gel offers improvement in pain in contrast to Capsicum extract gel which do not offer any betterment in pain.\[[@ref13]\] An ongoing trial in Korea will contribute to traditional evidence of the effectiveness and safety of Moxibustion (oriental therapy which uses thermal stimulation by burning herbs at specific spots on skin) in knee osteoarthritis.\[[@ref14]\]

HYPERTENSION AND CARDIOVASCULAR DISEASE {#sec1-3}
=======================================

The elderly, one of the fastest-growing segments of the world population, have the highest prevalence of hypertension.\[[@ref15]\] It is a major risk factor for CVD, which remains one of the leading causes of death among older adults aged 65 years or older.\[[@ref16]\] Tsai *et al*. in their study have reported that blood pressure (BP) self-regulation with biofeedback, coupled with slow and deep breathing exercises, exerts a specific immediate-term treatment effect on BP, lowering systolic blood pressure (SBP) and mean arterial pressure significantly in individuals with mild hypertension.\[[@ref17]\] A meta-analysis conducted by Nakao *et al*. showed that biofeedback intervention resulted in greater reduction in SBP and diastolic blood pressure (DBP) compared to non-intervention controls in essential hypertension; but only combination of biofeedback and other relaxation techniques is found to be more superior than sham or non-specific behavioral intervention controls in decreasing SBP and DBP.\[[@ref18]\] However, a recent review yielded contradictory results, noting the inconsistent effectiveness of biofeedback on essential hypertension.\[[@ref19]\]

Another method in effectively reducing BP is transcendental meditation (TM). In a review of effectiveness of TM on treatment and prevention of CVD, TM significantly reduces the SBP and DBP by 13 mmHg and 8 mmHg respectively. This approach is also helpful in reducing CVD risks such as psychosocial stress and hypertension, as well as slowing or reversing the pathophysiological changes underlying CVD.\[[@ref20]\] Regarding the mortality reductions in people initially introduced to TM to reduce their hypertension, the results in all-cause, cardiovascular and cancer-related are particularly striking, with reduction rates of 23%, 30% and 49% respectively.\[[@ref21]\] Moreover, there is encouraging evidence which shows that ancient Chinese healing art, qigong, combined with movement exercises, meditation and controlled breathing, may lower BP significantly.\[[@ref22]\]

STROKE {#sec1-4}
======

Stroke is a major cause of death and permanent disability in the geriatric population. Despite advancement in stroke treatment and rehabilitation, many patients only achieved partial recovery. Of all the alternative approaches available that would further improve outcome, acupuncture is one that has been most subjected to scientific scrutiny. Several reviews, including that of National Institutes of Health Consensus Statement on Acupuncture, concluded that there was no conclusive evidence on the beneficial effect of acupuncture on post-stroke recovery.\[[@ref1]\] A study by Wu *et al*. conducted a meta-analysis that demonstrated that acupuncture may be helpful in promoting a more rapid and effective recovery after stroke.\[[@ref23]\]

In addition, acupuncture may improve balance function in stroke patients by producing an immediate enhancement of cerebral neuronal activities, as well as increasing muscle strength of knee extensors in paralyzed and non-paralyzed limbs and of hip flexors in paralyzed limbs.\[[@ref24]\] Improvements in sensory stimulation and consolidation and coordination of motor function after stroke were also demonstrated with acupuncture.

Traditional Chinese medicine may also be helpful in post-stroke recovery. Gong and Sucher published a review on the effectiveness of individually tailored combinations of Chinese-grown herbs, citing clinical research on over 100 different Chinese herbal medicines, some of which possess anti-inflammatory, anti-thrombotic and neuroprotective effects.\[[@ref25]\] One such example is Danqi Piantang Jiaonang, internationally known as Neuroaid.\[[@ref26]\] Previous clinical trials have shown that Neuroaid may be beneficial in post-stroke rehabilitation due to enhancement of patients' recovery from their neurological disability and improvement in functional outcome.\[[@ref26]\] A group of Singaporean researchers investigated the efficacy of Neuroaid on motor recovery in ischemic stroke patients and observed a strong tendency of a better recovery in posterior circulation infarction and severe stroke patients receiving Neuroaid.\[[@ref26]\]

LATE-LIFE COGNITIVE DISORDERS {#sec1-5}
=============================

Age-related neurodegenerative diseases, such as Alzheimer\'s disease (AD), which leads to cognitive dysfunction, can dramatically challenge an older adult\'s independence and lifestyle. Management of cognitive and behavioral symptoms of dementia is a growing concern as AD is the most prevalent and devastating disorder in the growing population of the elderly.\[[@ref27]\] *Ginkgo biloba* (Gb) and omega-3 fatty acids are among some of the nutritional supplements said to be helpful in ameliorating both the cognitive (memory loss, cognitive decline and confusion) and behavioral (depression and anxiety) problems due to cerebral insufficiency, which are early symptoms of dementia of either the degenerative or the multiple infarction type.\[[@ref10]\]

Many studies on Gb have yielded contradictory results. In 1992, Kleijnen and Knipschild reported in their review that Gb reduces the symptoms of dementia and cerebral insufficiency to an extent that was clinically relevant.\[[@ref28]\] A recent RCT found that a once-daily dose of Gb extract EGb 761^©^ was safe and effective in alleviating behavioral and neuropsychiatric symptoms in patients with mild to moderate dementia and improving the well-being of their caregivers.\[[@ref29]\] According to a Cochrane systematic review, previous clinical trials have confirmed the clinical efficacy of Gb in patients with multi-infarct dementia or multi-type dementia or Alzheimer\'s dementia, although recent updates have concluded that the evidence was inconsistent and unreliable.\[[@ref30][@ref31]\] Of the studies that reported positive outcomes, the improvements are minor and last at most for only 6 months.\[[@ref10]\] In addition, the ginkgo evaluation of memory study, which is a trial on the prevention of AD, showed that Gb at 120 mg twice a day was not effective in reducing the overall incidence rate of dementia and AD in elderly individual with normal cognition or those with mild cognitive impairment.\[[@ref32]\]

There have been growing interests in the role of dietary fatty acids in age-related cognitive impairment of both degenerative and vascular origins.\[[@ref10]\] Available observational and epidemiological studies showed that intake of polyunsaturated fatty acids (PUFA), such as omega-3 PUFA (primarily from fish and plant sources) and monounsaturated fatty acids (MUFA) may be protective against cognitive decline and dementia, as opposed to saturated fatty acids (SFA) that have negative effects on cognitive function.\[[@ref33][@ref34][@ref35]\] In the Italian Longitudinal Study on Ageing (ILSA), elevated intake of MUFA and PUFA were significantly associated with improved cognitive performance, as well as a reduced risk of age-related cognitive decline.\[[@ref34][@ref35]\] High MUFA and PUFA: SFA ratios were associated with less cognitive decline\[[@ref36]\] and reduced risks in AD in the Chicago Health and Ageing Project. The Cardiovascular Risk Factors, Ageing, Dementia Study reported on the beneficial effects of PUFA and PUFA: SFA ratios after 21 years of follow-up, showing that better semantic memory was demonstrated with high intake of PUFA at midlife.\[[@ref36]\] The results of a study conducted by the Mayo Clinic of Ageing were consistent with that of ILSA, in which high PUFA and MUFA intake may be protective against the development of magnetic resonance imaging among elderly persons.\[[@ref37]\] These findings suggested the potential role of fatty acids intake in maintaining adequate cognitive functioning and in preventing or delaying dementia, including their possible effects on cognitive and depressive symptoms of patients with very mild AD.\[[@ref34][@ref38]\]

LATE-LIFE DEPRESSION, ANXIETY AND SLEEP DISTURBANCE {#sec1-6}
===================================================

Mood disturbances are the most frequently occurring psychiatric syndromes in seniors besides cognitive impairment, negatively impacting health and quality of life.\[[@ref10]\] Older adults with disturbed sleep are more susceptible to medical-related morbidity and mortality, as well as psychological consequences such as depression, fatigue and poor quality of life.

There is strong evidence supporting the use of herbal product Hypericum perforatum (St. John\'s Wort \[SJW\]) for depression, as commonly observed in patients with neurodegenerative diseases, including AD, Parkinson\'s disease and post-stroke. Not only found to be more effective than placebo in placebo-controlled studies, SJW improved depressive symptoms in mild-to-moderate depression as well.\[[@ref10]\]

Furthermore, mind-body interventions such as T'ai Chi Chun (TCC) exercise, yoga and qigong are shown to provide an immediate source of relaxation and mental quiescence, which are beneficial to depression, anxiety and stress-related disorders, including insomnia, in older adults.\[[@ref10][@ref39]\] Evidence highlights that TCC exercise has positive health benefits; physical, psychosocial and therapeutic, among older adults, such as reduced stress, anxiety, depression and mood disturbance and increased self-esteem.\[[@ref10]\] Furthermore, improvements in sleep quality, latency duration, disturbances and dysfunction were reported in a RCT with adults older than 60 years experiencing sleep complaints.\[[@ref6]\] Thus, TCC is recommended as a strategy to promote successful cognitive and emotional ageing, as it not only consists of a physical component, but also sociocultural and meditative components that are believed to contribute to overall well-being in the elderly.\[[@ref10]\]

Acupuncture also supports to adjust functions such as sleep patterns and emotional changes, as well as heart rate, body temperature and respiration, exerting positive subjective and objective effect on mood and well-being. Meditation positively influences a broad spectrum of physical and psychological symptoms, including reduced anxiety, pain and depression, enhanced mood and self-esteem and decreased stress. Massage therapy can also be used to treat trauma-related depression and stress, plus easing depression and anxiety in dementia and AD and improves sleep in sleep disorders. Significant improvements for anxiety, depression, vitality and general health and positive well-being subscales of the general well-being schedule and for perceived stress are observed in massage participants compared with guided relaxation in a research by Sharp *et al*.\[[@ref40]\]

REDUCING THE RISK OF CHRONIC DISEASE THROUGH FRUIT AND VEGETABLE INTAKE {#sec1-7}
=======================================================================

Fruit and vegetables are colorful packages rich in a myriad of nutrients and food compounds beneficial to health. Epidemiologic evidence has shown that increasing consumption of fruit and vegetables can reduce the risk of chronic diseases common in seniors, including chronic heart disease (CHD), stroke and cancer. Polyphenols, one of the major classes of bioactive compounds found in fruit and vegetables, have been shown to protect against chronic disease, such as CHD. Polyphenols (red wine, fruit or vegetable) reduce the effect of dietary fat on the development of atherosclerosis when consumed with high fat foods. Major polyphenol subgroups, namely flavonoids, flavonols, phenolic acids, anthocyanidins and tannins, known for their antioxidant, antithrombotic and anti-inflammatory activities, are associated with a reduced risk of death due to all causes and CHD. Two recent meta-analyses of cohort studies found that increasing intake of fruit and vegetables was inversely associated with occurrence of stroke and CHD, thereby supporting the Dietary Guidelines for Americans that consuming more than 5 servings of fruit and vegetables daily is beneficial for cardiovascular health. Numerous studies also reported that plant food intake, especially fruit was inversely related to elevated BP, which may reduce the CVD risk and hence the incidence and mortality of CHD. A plant-based diet significantly reduced the low-density lipoprotein-cholesterol in hypercholesterolemic patients. In addition, significant and inverse relations between fruit and vegetables intake and cancer of the esophagus, lung, stomach and colorectum were demonstrated in major case-control studies. While vegetable intake is shown to be protective for breast cancer, fruit intake significantly reduces the risk for bladder and lung cancer. Therefore, fruit and vegetable consumption is beneficial in improving the public\'s health, especially the elderly.\[[@ref41]\]

PAIN MANAGEMENT IN THE ELDERLY {#sec1-8}
==============================

Most people use CAM to treat musculoskeletal conditions and chronic or recurrent pain conditions, specifically back pain, joint pain and arthritis.\[[@ref6]\] The complexities of chronic pain management in the elderly are of growing importance with the ageing of Baby-Boomers. The elderly are more prone to suffer from chronic pain, which affects about 25-50% of community-dwelling seniors, interfering with their ability to function normally.\[[@ref42]\] Several CAM therapies, including manipulative and body-based practices (chiropractic and massage therapy) and mind-body medicine, are useful in managing pain in older adults. In the 1998 guidelines of chronic pain management in older adults developed by the American Geriatric Society panel, chiropractic care are recommended as non-pharmacologic therapy for pain management with few adverse effects. Geriatric patients receiving long-term chiropractic care in addition to conventional medical services had fewer hospitalizations and used fewer medications than patients receiving medical care only.\[[@ref43]\] Chiropractic and massage are the most common CAM modalities used by individuals suffering from low back pain and 60% of respondents in an analysis perceived benefit from these CAM therapies.\[[@ref44]\] Research findings from the Touch Research Institutes reported that massage can reduce back pain, ease depression and anxiety in dementia and AD and improve sleep in sleep disorders and enhance immune system functioning.\[[@ref45]\] Several Cochrane reviews suggested that acupuncture was effective for neck disorders, tension-type headaches low back pain and peripheral joint osteoarthritis, but not other types of pain.\[[@ref46]\] Other forms of mind-body medicine, i.e. TCC exercise, yoga and meditation, may also have a positive influence on chronic pain in older adults. Studies looking at the effect of TCC on elderly knee osteoarthritis patients showed significant decrease in joint pains, stiffness and improvement in physical functioning.\[[@ref47]\] Furthermore, after a behavioral pain program that included relaxation and simple yoga exercises, chronic pain patients showed a reduction in pain. The effects of meditation, especially relaxation response and mindfulness techniques on self-regulation of chronic pain may be beneficial too, as improvements in ratings of pain, mood disturbances and related medical symptoms were statistically significant.\[[@ref5][@ref48]\] Music therapy might also be valuable in relieving pain, especially in older persons, through influencing both the immune system and the ability to control physiologic healing processes by exerting a beneficial effect through strengthening the right hemisphere of the brain.\[[@ref5]\]

PROMOTING BONE HEALTH AND RETARDING BONE LOSS IN THE ELDERLY {#sec1-9}
============================================================

Osteoporosis is a degenerative bone disease that leads to bone fragility, predisposing to fractures in both elderly men and women, resulting in reduced daily activities, lowered quality of life and increased mortality of patients. Women are 4 times more likely to develop osteoporosis due to a postmenopausal decrease in estrogen level in conjunction with generally lighter and thinner bones, associated with a rapid decrease in bone mineral density (BMD). Epidemiological evidence has shown that tea consumption, especially green tea, is associated with the prevention of age-related bone loss in older adults. There is also a positive relation between tea-drinking and BMD. Green tea contains bioactive components, such as catechins or tea polyphenols, which may benefit bone health by maintaining higher BMD and reducing the risk of fracture. Muraki *et al*. in their study have reported that osteoporosis patients with the habit of drinking green tea had significantly higher BMD at the lumbar spine than non-drinkers.\[[@ref49]\] Green tea polyphenols (GTP) are shown to mitigate ageing-induced, ageing-plus-estrogen-deficiency-induced bone loss and chronic-inflammation-induced bone loss in animal models, possibly through the antioxidant and anti-inflammatory actions of GTP.\[[@ref50]\] Moreover, small increases in BMD of the spine and other areas in postmenopausal women were demonstrated with vitamin D plus calcium supplementation.\[[@ref51]\] In a prospective study, a programmed TCC exercise intervention is beneficial for retarding bone loss in weight-bearing bones in early postmenopausal women.\[[@ref52]\] Another research supported this finding by reporting that early postmenopausal women who did regular TCC exercise long-term have a significantly slower decrease in BMD in weight-bearing bones than non-exercising control subjects after a 12-month follow-up.\[[@ref53]\]

BENEFITS OF INTEGRATING CAM INTO GERIATRIC CARE {#sec1-10}
===============================================

The benefits of incorporating CAM into geriatric care enhance communication between patient and their caregivers, increasing therapeutic options and promoting patient empowerment. In the AARP/NCCAM survey report, only a third of the respondents aged 50 and older discussed CAM with their healthcare providers, which may result in decreased quality of care.\[[@ref1]\] Thus, there is a need for health care professionals, i.e., doctors or pharmacists to understand and respect a patient\'s beliefs and values and to communicate and coordinate care with other members of the patient\'s health care team, such as acupuncturists and chiropractors, thereby enhancing continuity and quality of care. In addition, CAM therapies increase therapeutic approaches, offering healing strategies not available in conventional medical repertoire. Many alternative therapies adhere to a holistic model of health and healing, emphasizing self-care and empowerment, as well as enhancing wellness by addressing the underlying causes of illness, including emotional, environmental and spiritual factors. Some CAM therapies such as TCC and qigong promote socialization with other individuals, which are particularly important, as many elderly have lost their spouse or friends; they are therefore at an increased risk of feeling isolated or depressed. Most CAM therapies promote self-reliance and self-esteem, particularly important to older people during the loss of physical independence.\[[@ref6]\]

RISK AND CHALLENGES OF INTEGRATION OF CAM {#sec1-11}
=========================================

Although they are beneficial in many aspects, CAM therapies are not without their risks to older adults. For instance, the improper use of herbal medicines can create a host of problems in the elderly compared with young people. A majority of the geriatric population has this misconception that herbal remedies are safe because they are obtained from natural sources. Some herbal remedies can lead to serious adverse effect due to the presence of unknown toxic compounds, whereas others might interact with conventional medicines. The elderly are mostly unaware of the adverse effects of herbs or herb-drug or herb-herb interactions. Example includes the higher risk of seniors of developing serotonin syndrome when taking the herbal antidepressant SJW, in which symptoms similar to an infection can lead to mistreatment. Likewise, some "hands-on" techniques pose a unique risk to the elderly. Such is the case with chiropractic therapies, where older bones are more brittle and can fracture under stress. When massaging older adults, special care is needed to avoid injury due to tissue fragility and reduced muscle mass.\[[@ref2]\]

CONCLUSION {#sec1-12}
==========

In general, CAM therapies are beneficial to the geriatric population, mainly in managing chronic conditions, relieving pain and improving the quality of life. Especially important in geriatric care, CAM not only encourages good health practices that emphasize on a holistic model of care in strengthening the body\'s defense and healing abilities, but self-care and patient empowerment as well. However, it is not without risk and thus geriatric patients should consult their physicians when intending to use CAM; in addition to their conventional treatment to minimize the risk of interaction. Professionals should assist older adults to choose CAM therapies wisely and appropriately. Although of certain scientific merits, use of CAM in older adults to treating health condition is a growing concern among healthcare professionals, as studies on the safety and clinical efficacies of CAM interventions often yield contradictory results, which is mainly due to small sample size and methodological flaws. Therefore, better designed trials are required to substantiate the role of CAM therapies in clinical settings of geriatric care.

LIMITATIONS {#sec1-13}
===========

Quite a few of the limitations were encountered during this review. The availability of a large body of literature in different languages (other than English) restricts to include few relevant studies. Moreover, constraint access to a couple of full text articles was another contributory factor in this regard.
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